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ERp72 is a protein disulfide isomerase involved in the folding of many secreted proteins. Combining small-angle X-ray scattering (SAXS),
X-ray crystallography, and NMR, Kozlov et al. determined the structure of ERp72 and showed that it is composed of a fixed, central pair
of thioredoxin-like domains, which unexpectedly do not interact with the chaperones calnexin and calreticulin, and more mobile, terminal
thioredoxin-like domains. The structure provides insights into ERp72 as part of a multiprotein endoplasmic reticulum (ER) chaperone
complex involving BiP, GRP94, and cyclophilin B and reveals a common architecture found in protein disulfide isomerases: PDI, ERp57
and ERp72.
NHERF1 Holds Itself Back
PAGE 660
Cheng et al. present detailed structural and thermodynamic evidence indicating that the activity of the
signaling adaptor protein NHERF1 is regulated by autoinhibitory interactions between its domains,
including two globular PDZ domains and a C-terminal ezrin binding (EB) motif. NMR and optical ex-
periments reveal two distinct closed conformations of NHERF1 stabilized by interactions of the second
PDZ domain with either the EB motif or the intervening flexible linker. In contrast to other PDZ domains,
which generally recognized C-terminal residues in an extended conformation, the initially unstructured
EB region of NHERF1 becomes helical when bound to the PDZ domain. (Figure adapted from Cheng
et al.)
Human Autoimmune Regulator PHD Fingering of Histone H3
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Human autoimmune regulator (AIRE) functions to control thymic expression of tissue-specific antigens via histone H3 recognition by its plant
homeodomain (PHD) finger. Mutations in the AIRE PHD finger have been linked to autoimmune polyendocrinopathy-candidiasis-ectodermal
dystrophy (APECED). Here, Chakravarty et al. report a structure of the PHD finger of human AIRE bound to a H3 peptide. The structure reveals
how the protein recognizes unmodified Lys4 of histone H3. The authors offer a molecular explanation for the APECED mutations and define
a subclass of the PHD family proteins for sequence-specific recognition of histone H3.
Moving along Single-Stranded Nucleic Acid
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To begin to understand the forwardmovement of a template-independent polymerase, Li et al.
solve a crystal structure of a wild-type poly(A) polymerase in complex with its processivity
factor, ATP, and primer segments. The catalytic center features all players required for catal-
ysis (primer, two bound metals, and ATP) in a conformation poised for catalysis. These and
supporting experiments showed the path of the primer turning approximately 180 around
the polymerase-processivity factor complex. (Figure credit: Li et al.)
RecE Toroidal Tetramer
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Bacteriophage-encoded enzymes that resect DNA ends are currently being exploited for new
methods of genetic engineering and nanopore DNA sequencing. RecE is a highly processive
50-30 exonuclease that is part of the classical RecET recombination system encoded within
a cryptic rac prophage. Zhang et al. have determined the crystal structure of the nuclease
domain of RecE, which reveals a toroidal homotetramer with a central channel for tracking
along the DNA substrate. The structure and biochemical data suggest that the DNA substrate
is partially unwound prior to digestion to allow the 50-ended strand to pass through a tunnel to
access one of the four active sites.
Ogg2 Family Knows Its Guanine from 8-Oxoguanine
PAGE 703
Among the four DNA bases, guanine is particularly vulnerable to oxidative damage, and the most common oxidative product, 7,8 dihydro-8-
oxoguanine (8-oxoG), is themost prevalent lesion observed in DNA. Fortunately, 8-oxoG is recognized and excised by the 8-oxoguanine DNA
glycosylase (Ogg) of the base excision repair pathway. To date, structures of members of both Ogg1 and AGOG families are known, but no
structural information is available for members of Ogg2. Faucher et al. now describe crystal structures of two Ogg2 enzymes and pinpoint the
C-terminal lysine of this family as a major determinant in discriminating between guanine and 8-oxoG.Structure 17, May 13, 2009 ª2009 Elsevier Ltd All rights reserved ix
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The 5-carboxymethylaminomethyl modification of uridine (cmnm5U) at the anticodon first position occurs in tRNAs that read split codon
boxes ending with purine. This modification is crucial for correct translation by restricting codon-anticodon wobbling. Two conserved
enzymes, GidA and MnmE, participate in the cmnm5U modification process. Here, Osawa et al. describe a crystal structure of GidA. Struc-
ture-based mutation analyses allowed identification of two catalytic Cys residues of GidA, and the authors propose an updated mechanism
for the cmnm5U-modification process. They also present a tRNA-docking model, which provides structural insights into the tRNA recognition
mechanism for efficient modification.
OxoG Lesions in Conformational Equilibrium on Polymerase Demand
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7,8-dihydro-8-oxoguanine (oxoG) is the predominant oxidative
damage lesion in DNA and is a potent mutagen. The low fidelity
lesion bypass Y-family Dpo4 polymerase is able to efficiently
and preferentially elongate the correct oxoGdC base pair over
the mutation-inducing oxoGdA pair, in contrast to high fidelity
polymerases that manifest the opposite behavior. Rechkoblit
et al. demonstrate that Dpo4 polymerase engages the oxoG
residue and its partner base A in a conformational equilibrium
producing expected oxoG(syn)dA(anti) and a novel oxoG
(anti)dA(syn) alignment.While both oxoGdA and correct oxoGdC
pairs do not perturb the Dpo4 active site, the dynamical flexi-
bility of 30-terminal primer base A reduces efficiency of primer
extension. (Figure adapted from Rechkoblit et al.)
Retroviral Capsid Assembly under Protonation Control
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The capsid protein of retroviruses helps form the infectious core of the virus by creating a protective shell surrounding the replication complex.
This capsid shell has the samebasic architecture in all retroviruses; however, the pathway bywhich it assembles is poorly defined. Bailey et al.
show that proton binding leads to dimerization of the Rous sarcoma virus capsid protein, which, in turn, initiates capsid assembly in vitro.
Scorpion Hemocyanin: Rest versus Activity
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Phenoloxidases (POs) are involved in skin and hair coloring in
mammals and in initiating melanization in wound healing. Muta-
tion or overexpression of PO can cause albinism or melanoma,
respectively. SDS can convert the oxygen carrier hemocyanin
(Hc) into enzymatically active PO. Cong et al. present 6.8 A˚ and
8 A˚ cryo-EM maps and models of the 24-oligomeric Hc from
scorpion Pandinus imperator in resting and SDS-activated
states. Their structural analyses lead to a plausible mechanism
of Hc enzymePO activation. Thismechanismcould be applicable
to other type 3 copper proteins, since the active site similarity is
highly conserved. (Figure adapted form Cong et al.)
Fibrillin Hybrid Domain
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The fibrillins are modular extracellular matrix glycoproteins that
form the major component of the 10–12 nm microfibrils. The
precise arrangement of fibrillin monomers within the microfibrils
is still unknown. Fibrillin structure is dominated by calcium-
binding epidermal growth factor-like domains interspersed with
8-cysteine-containing transforming growth factor b-binding
protein-like and hybrid domains. Here, Jensen et al. present a high resolution structure of a hybrid domain from the fibrillin/LTBP superfamily
of proteins and its adjacent domains. The data support and extended structure for fibrillin-1 within the microfibril, which is stabilised by
calcium-dependent domain interfaces.
MogR Repressor Goes for AT-Rich DNA
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Listeriamonocytogenes is abacterial pathogen thatmust repressflagellarmotility tobe fully virulent. TheMogR transcriptional repressor down-
regulates flagellar gene expression by binding to AT-rich sequences in flagellar gene promoters. The structure of MogR bound to the flaA
promoter sequence 50-ATTTTTTAAAAAAAT-30 shows how such AT-rich sites are recognized (see Shen et al.). MogR binds as a dimer and
uses both major and minor groove interactions in an overlapping fashion to recognize the site. Oversampling of each half site through minor
groove interactions is used to discriminate among the multitude of closely related binding sites in the AT-rich genome of L. monocytogenes.x Structure 17, May 13, 2009 ª2009 Elsevier Ltd All rights reserved
